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Preface

Methadone maintenance has long been recognized as an effective treatment for opioid dependence. This guide is one of a series of professional resources that will support physicians, pharmacists, counsellors and other health and social service professionals in providing methadone maintenance treatment.

The Physician’s Guide provides essential information on topics such as methadone dose tapering, drug interactions involving methadone, using methadone in opioid detoxification, and managing pain in methadone-treated patients and managing pregnancy.

While improving the availability and accessibility of methadone treatment are important goals, maintaining a high standard of care is essential. It is hoped that this manual will help achieve this goal by facilitating the provision of high-quality methadone treatment to patients across Ontario.

Peter Selby, MBBS, CCFP
Meldon Kahan, MD, CCFP, FRCPC

CAMH, May 2008

AN IMPORTANT NOTE

Medicine is an evolving science. As new research and clinical experience broaden our knowledge, treatment and drug therapy may change. In developing this Physician’s Guide, the authors, editors and publishers have referred to sources that are believed to be reliable. The contents of this book are based upon information available as of 2007. However, in view of the possibility of human error or changes in medical science, none of the authors, editors or publishers nor any other party who has been involved in the preparation or publication of this text warrants that the information herein is in every respect accurate or complete, and they are not responsible for any errors or omissions or for the results obtained from the use of such information.

Readers are encouraged to confirm the information contained herein with other sources. Readers are particularly advised to check the product information sheet included in the package of any drug product they plan to administer to be certain that the information obtained from this text or any other reference material is accurate and that changes have not been made in the recommended dose or in the contraindications for administration. This is of particular importance in connection with new or infrequently used drugs.
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Chapter 1: Fundamental Clinical Concepts in Addiction Medicine

This chapter begins with some definitions and background information on important concepts related to addictions, including physical dependence, tolerance and withdrawal. It also presents the diagnostic criteria for both substance dependence and substance abuse from the APA’s Diagnostic and Statistical Manual of Disorders, 4th Ed. (the DSM-IV), then summarizes the major theories of addiction. The chapter concludes with a brief overview of addiction treatment in general.

Key Concepts of Addiction

Before prescribing methadone for the treatment of opioid dependence, the prescribing physician needs to have a working knowledge of key concepts in addictions and a familiarity with the diagnostic criteria, in order to better understand patients who present for treatment.

Addiction

Addiction is a primary, chronic, neurobiologic disease with genetic, psychosocial and environmental factors that influence its development and manifestations. It is characterized by behaviours that include one or more of the following:

[image: Image] impaired control over drug use

[image: Image] compulsive use

[image: Image] continued use despite harm

[image: Image] craving.

Typical comments from people with addictions regarding these “four Cs” are presented in Table 1-1.

Table 1-1: The Four Cs of Addiction

[image: Image]

[image: Image]

Physical dependence

Physical dependence is often thought to be the thing that defines addiction, but it is not always necessary or sufficient for a diagnosis of substance dependence, and modern definitions of addiction (such as the one presented above) de-emphasize its role. Nevertheless, understanding the components of physical dependence is important because discontinuation of opioids requires clinical management of them. The two related observable phenomena that comprise physical dependence are tolerance and withdrawal.

TOLERANCE

Tolerance results from compensatory changes, such as downregulation and desensitization, in the number and sensitivity of central nervous system (CNS) receptors. Over time, these changes compel the patient to take more of the drug in order to achieve the same effect; if they maintain the same level and pattern of consumption, they stop experiencing the desired effect. The time it takes to develop tolerance differs considerably among the various effects of drugs of abuse. With opioids, tolerance to the analgesic effects develops slowly, whereas tolerance to the mood-altering effects (the “high”) begins within days, leading some patients to “chase the high” by using increasing amounts. Tolerance to the respiratory depressant effects of opioids takes months to develop and is never complete. Therefore, people who are dependent on opioids are always at risk of developing symptoms of overdose if they increase their amounts of opioids suddenly, or if the purity of their opioid suddenly increases and they use their usual amount.

WITHDRAWAL

Withdrawal is a specific syndrome that often begins within a few hours of stopping the drug. This occurs because the downregulation of receptors (a process by which a cell decreases the number of receptors to a given hormone or neurotransmitter in order to reduce its sensitivity to it) leads to unstable neurotransmission. These receptors take days or weeks to normalize with abstinence, creating a constellation of symptoms and signs that are opposite to the drug’s main effect.

The acute withdrawal for most drugs starts within a half-life of the drug, peaks within three to five half-lives and then resolves within a week or two at most; however, this period is often followed by intense cravings for the drug, dysphoric mood and other symptoms that can lead to relapse. Some experts call these symptoms “sub-acute withdrawal”; however, this concept has not been well defined scientifically. Generally, withdrawal determines relapse within the first few weeks of stopping the drug; therefore, most programs require that withdrawal be treated appropriately before the intensive phase of treatment begins. Methadone treatment, however, is an exception, requiring no prolonged period of detoxification before the first dose of methadone is administered.

Substance-related disorders

Addiction is an Axis 1 disorder in the DSM-IV. This means that it meets the criteria for a disease, with a description of its onset, duration and prognosis, and that it has an associated treatment. Substance-related disorders are classified as substance use disorders (which are further categorized as either substance abuse or substance dependence) and substance-induced disorders (such as cocaine-induced psychosis).

Substance abuse is a distinct disorder that almost always precedes the diagnosis of substance dependence. Once a patient meets the criteria for substance dependence, he or she can never meet the criteria for substance abuse; however, not all patients who meet criteria for substance abuse develop dependence (for example, there is no diagnosis for substance abuse of nicotine—only for substance dependence).

Criteria for both disorders as listed in the DSM-IV are summarized in Table 2-2.

Table 1-2: DSM-IV-Criteria for Substance Dependence and Substance Abuse


	CRITERIA FOR SUBSTANCE DEPENDENCE

A maladaptive pattern of substance use, leading to clinically significant impairment or distress, as manifested by three (or more) of the following, occurring at any time in the same 12-month period:

1. The patient develops tolerance, as defined by either of the following:

[image: Image] a need for markedly increased amounts of the substance to achieve intoxication or the desired effect

[image: Image] markedly diminished effect with continued use of the same amount of the substance.

2. The patient experiences withdrawal, as manifested by either of the following:

[image: Image] the characteristic withdrawal syndrome for the substance

[image: Image] the same (or a closely related) substance being taken to relieve or avoid withdrawal symptoms.

3. The substance is often taken in larger amounts or over a longer period than was intended.

4. There is a persistent desire or unsuccessful efforts to cut down or control substance use.

5. A great deal of time is spent in activities necessary to obtain the substance (e.g., visiting multiple doctors or driving long distances), use the substance (e.g., chain smoking), or recover from its effects.

6. Important social, occupational, or recreational activities are given up or reduced because of the substance use.

7. The substance use is continued despite knowledge of having a persistent or recurrent physical or psychological problem that is likely to have been caused or exacerbated by the substance (e.g., current cocaine use despite recognition of cocaine-induced depression, or continued drinking despite recognition that an ulcer was made worse by alcohol consumption).






	CRITERIA FOR SUBSTANCE ABUSE

1. A maladaptive pattern of substance use leading to clinically significant impairment or distress, as manifested by one (or more) of the following, occurring within a 12-month period:

[image: Image] recurrent substance use resulting in a failure to fulfill major role obligations at work, school, or home (e.g., repeated absences or poor work performance related to substance use; substance-related absences, suspensions, or expulsions from school; neglect of children or household)

[image: Image] recurrent substance use in situations in which it is physically hazardous (e.g., driving an automobile or operating a machine when impaired by substance use)

[image: Image] recurrent substance-related legal problems (e.g., arrests for substance-related disorderly conduct)

[image: Image] continued substance use despite having persistent or recurrent social or interpersonal problems caused or exacerbated by the effects of the substance (e.g., arguments with a spouse about the consequences of intoxication, physical fights)

2. The symptoms have never met the criteria for substance dependence for this class of substance.





(Based on APA, 2004.)

Theories of Addiction

There are several theories of addiction, but the most compelling one views it as a multifactor disease caused by predisposing and precipitating factors (Volkow, 2005a). This view describes the disease as the interaction between a host (the addict), an agent (the drug) and environmental determinants (such as social determinants of health), affected by a vector (for example, a drug pusher or the tobacco industry) that promotes the drug and/or creates conducive conditions for its increased use and the subsequent harm associated with that use (Volkow, 2005b).

There is emerging evidence that the neurobiology of addiction is the key to understanding why patients have great difficulty remaining abstinent, even years after withdrawal is overcome and long past (Hyman & Malenka, 2001; Hyman, Malenka et al., 2006; Hyman, 2005). Briefly, the ventral tegmental area, the median forebrain bundle and the nucleus accumbens all constitute part of the mesolimbic dopaminergic system involved in the reward mechanisms of drugs of abuse. This system accounts for drug seeking, drug liking and drug wanting; other structures, such as the mammillary bodies in the limbic system, are involved in long-term memory of the rewarding aspects of drugs of abuse. It appears that the brain is unable to differentiate between natural and unnatural reward, making it hard for the substance-dependent patient to stop compulsive use (Kalivas & Volkow, 2005).

Host factors

It is now evident that a large number of genetic factors play a role in predisposing some individuals to developing a substance use disorder when they experiment with drugs of abuse or are prescribed drugs for a condition such as anxiety or pain (Lachman, 2006). Other host factors include some personality traits (such as novelty seeking) and co-occurring psychiatric disorders.

Drug factors

Drugs that have abuse liability (i.e., are capable of being abused) are those that cross the blood-brain barrier and have the ability to release dopamine in the mesolimbic system. The abuse liability of a drug depends on several factors: its lipophilicity (i.e., the rate at which it of enters into the CNS [central nervous system]), its route of administration (inhaled drugs enter the CNS more rapidly than intravenous ones, which in turn are delivered more rapidly than those taken orally), its receptor affinity, its rate of dissociation from the receptors and its plasma half-life. Therefore, short-acting drugs that can be inhaled are the most addictive. The harm associated with substance use is often caused by the compulsion associated with high-abuse-liability drugs: the lack of the drug leads to drug-seeking behaviour at the expense of other, normal, behaviours.

Environmental factors

The social determinants of health are inversely correlated with substance use disorders. Those who have a lower level of education, who are underemployed and who live in poverty or in impoverished neighbourhoods are at higher risk of developing drug problems. Moreover, depending on the individual’s age at the onset of substance use, this use may not only result from, but may also directly affect, the educational level reached and the employment and financial resources available to that individual. Social factors— such as societal and family norms, level of social support and laws that affect the availability of drugs—also have an impact on the development of substance use disorders.

The vector of this disease is the supplier, such as a pusher of street drugs. A supplier’s actions not only affects a host (by pressuring a vulnerable person to use a drug) but can also affect the purity of the drug (e.g., cutting heroin with white powders, like baking soda, to increase the total street price of a given quantity) and the environment that makes drug use possible (e.g., shooting galleries, involvement with organized crime). In the case of legal drugs such as tobacco and alcohol, the manufacturers serve as the vector; their tactics to increase drug use can have similar effects. For example, tobacco manufacturers make so-called “mild” cigarettes that lead smokers to take deeper breaths in order to get the same level of nicotine—thereby increase the harm from smoking. They also manipulate the environment by opposing bylaws restricting smoking (which have been shown to benefit both smokers and non-smokers), thereby creating a market in which young people can more easily get addicted.

Overview of Addiction Treatment

Treatment factors

Addiction treatment fundamentally addresses the disease continuum. Although most people who use drugs do not develop dependence, a minority do develop substantial problems. Most do not seek treatment and may recover spontaneously but, untreated, the disease can be fatal and/or associated with excess morbidity. Recovery is best viewed as a non-linear process that includes relapse as a normal part of the process.

The treatment of Type II diabetes mellitus is a useful analogy for physicians in their approach to treating addictions. Like substance dependence, diabetes is caused by a combination of host, agent and environmental factors (McLellan et al., 2000). The first step in treatment involves a behavioural or psychosocial intervention of diet and exercise. If this intervention fails to adequately modify blood sugars, the next step involves the introduction of pharmacotherapy. In some severe cases, especially those with complications (such as premature coronary disease), pharmacotherapy is commenced at the same time as the behavioural intervention. The goal is not to cure the person from diabetes but to mitigate the harm associated with the disease by maintaining blood sugars within a narrow range. The focus is on titrating interventions, both behavioural as well as pharmacological (e.g., referral to a specialist, addition of insulin, monitoring outcome and preventing complications). Similarly, addiction treatment requires an interdisciplinary group of various health care practitioners working together to help the patient achieve his or her treatment goal.

As with other medical conditions, the development of a positive doctor-patient relationship is the basis of successful treatment. Therefore, it is important for physicians to be non-judgmental and patient-centred in their approach and to use counselling methods that empower patients to develop a healthy therapeutic relationship with their care providers. This attitude is especially important for drug treatment because of the stigma so often experienced by patients even when they are seeking help.

Treatment can be understood along three main dimensions:

1. its modality (e.g., pharmacotherapy, mutual aid, self-help, inpatient/outpatient behavioural therapies, agonist maintenance therapies);

2. its intensity (e.g., brief, short-term, long-term); and

3. its situation in the disease time course (e.g., early, late).

The goal of treatment is to induce a remission and then, wherever possible, maintain it in a complete, sustained way.

There are two key philosophies that guide treatment. The more traditional philosophy, known as abstinence-based treatment, typically involves intolerance of any use of drugs, often with little patient choice, and takes a takes a confrontational, even punitive, approach to ongoing drug use. But the newer philosophy of harm reduction, which first evolved in response to the HIV epidemic, has been gaining ground.

Harm reduction is defined as “any program or policy designed to reduce drug-related harm without requiring the cessation of drug use. Interventions may be targeted at the individual, the family, community or society”(CAMH, 2002). This approach involves engaging the patient in the process, using a patient-centred approach and focusing on improvement in all domains of a patient’s life even though there may be ongoing drug use.

Agonist-based therapies such as methadone maintenance are considered to be harm reduction interventions because the patient is still dependent on opioids; however, many programs incorporate punitive policies, such as discharge for drug use, rather than such pragmatic solutions as appropriate titration of the dose of methadone, use of contingency management and increased counselling to address other barriers to recovery.

Early treatment for most addictions involves a period of detoxification or withdrawal management. Depending on the available resources and the medical and social complexity of the case, withdrawal may be accomplished on either an outpatient or inpatient basis. The goal is to overcome withdrawal safely, with or without pharmacotherapy. The withdrawal stage also offers the patient an opportunity to take stock, begin treatment planning and become socially stable with respect to housing, finances, legal issues and so on. Most acute withdrawal remits within 10 days if the patient tolerates the process (see the section on Withdrawal from Opioids in Chapter 2). Acute withdrawal is most often followed by intense cravings for drug use, which are associated with relapse unless other strategies are used to maintain abstinence.

At this point, patients should ideally enter an intensive or post-acute phase of treatment in which they gain a better understanding of their substance use triggers and develop skills to maintain a drug-free life. This phase usually lasts 21 days and is followed by an indefinite period of aftercare. Longer programs— “therapeutic communities lasting three to 12 months—benefit a select few who are willing to invest the time and live away from their families and jobs.

For many heroin-dependent individuals, despite many cycles of withdrawal and treatment, the disease remains active or even increases in severity. Treatment with agonists such as methadone has become the standard of care for such patients.

Treatment modalities

There are two main treatment modalities: pharmacotherapy and psychosocial interventions. Integrating both approaches leads to superior outcomes for most addictive disorders.

PHARMACOTHERAPY

Several classes of medication are used to treat addiction:

[image: Image] In agonist substitution therapy, a safer and longer-acting drug of the same class is substituted for the addicting drug (e.g., methadone for opioids or the nicotine patch for tobacco).

[image: Image] Anti-craving medication acts on neurotransmitters to reduce the reinforcing properties of the drug (e.g., naltrexone for alcohol) or relieve subacute withdrawal symptoms (e.g., bupropion).

[image: Image] Antagonist therapy blocks the action of the drug of abuse (e.g., naltrexone for opioids).

[image: Image] A versive therapy causes unpleasant side effects if the drug is taken (e.g., disulfiram).

[image: Image] Psychotropic medications alter the underlying cognitive and mood states that contribute to substance use in some patients with concurrent disorders (e.g., antidepressants and mood stabilizers).

PSYCHOSOCIAL TREATMENT

The success rates and cost-effectiveness of formal treatment for substance dependence compare favourably with those of treatments for other chronic illnesses; for example, a review of controlled trials found a six-month success rate of 50% (defined as a reduction of more than 50% in the Addiction Severity Index) (O’Brien & McLellan, 1996). Prognosis is better in patients who have a shorter history of substance use, a network of social supports and no concurrent psychiatric illnesses or other addictions. Cognitive therapy, therapist-facilitated mutual support groups and motivational interviewing are all effective approaches, and most programs use a combination of all three (Anonymous, 1998).

Outpatient programs are effective for socially stable patients with less severe psychosocial or substance use problems. Inpatient treatment is indicated for patients who have failed at outpatient treatment, require medical management of withdrawal or live in an unsupportive home environment. Most inpatient programs provide regular follow-up group sessions for up to two years.

Self-help groups such as Alcoholics Anonymous (AA) and Narcotics Anonymous (NA) are based on the “12 steps,” a set of principles that emphasize personal responsibility and honesty. There are both open AA meetings (which the general public can attend) and closed ones (which only group members attend). Each group member is encouraged to choose a more senior group member as a sponsor.

Membership in AA has many advantages. The meetings are free and easily accessible, and membership can be lifelong—making AA important for relapse prevention. Sponsors and experienced members provide practical advice and support, sometimes making themselves available on evenings and weekends. A close bond frequently develops among group members.

Chapter 1 Summary

Addiction is a chronic, relapsing brain disease caused by the complex interplay of host, environment, drug and vector, and it is treatable by interdisciplinary teams. Treatment involves various modalities and different intensities that need to be matched to the time course of the disease, with the goal of inducing and maintaining a remission wherever possible. Recovery is a nonlinear process that is facilitated tremendously by the development of a healthy doctor-patient relationship. Comparing addiction treatment to that of other chronic diseases helps to de-stigmatize patients and helps health care practitioners, as well as patients and their families, understand the goals of treatment and care.
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Chapter 2: Opioid Dependence

This chapter covers various aspects of opioid dependence. It begins by explaining the diagnostic criteria, as well as the pharmacology of and risks associated with opioid use. It also covers the diagnostic criteria and symptoms of opioid withdrawal. The chapter concludes with an overview of the treatment options for opioid withdrawal.

DSM-IV Criteria for Opioid Dependence

According to the widely agreed upon diagnostic criteria for substance dependence in the DSM-IV (see Table 1-2 a person considered to be dependent on opioids may or may not display evidence of physical dependence in the form of tolerance or withdrawal, but must be experiencing significant physical, psychological or social sequelae from opioid use that interfere significantly in his or her life.

There is a small population of opioid users who do not use daily or are not physically dependent even though they inject opioids. Moreover, some patients use only oral prescription opioids (Brands et al., 2002).

Oral prescription users may obtain prescriptions from multiple doctors or from drug dealers, take large doses and exhibit signs of physical dependence; however, they may not experience the same physical, psychological and social sequelae as injection heroin users. Therefore, regardless of type of opioid or route of administration, physicians are expected to consider the full spectrum of drug use and ensure that the patient entering methadone maintenance treatment (MMT) meets the criteria for opioid dependence, presented in Table 2-1.

Table 2-1: DSM-IV Diagnostic Criteria for Opioid Dependence


	The DSM-IV specifies that three or more of the following symptoms must occur at some time during a 12-month period and cause significant impairment or distress in order to meet the diagnostic criteria for opioid dependence:


	[image: Image] Tolerance—The individual either has to use increasingly higher amounts of the drug over time in order to achieve the same drug effect or finds that the same amount of the drug has much less of an effect over time than before.


	[image: Image] Withdrawal—The individual either experiences a characteristic abstinence syndrome (i.e., opioid-specific withdrawal) or uses opioids or similar-acting drugs in order to avoid or relieve withdrawal symptoms.


	[image: Image] Loss of control—The individual either repeatedly uses more opioids than planned or uses the opioids over longer periods of time than planned.


	[image: Image] Inability to stop using—The individual has either unsuccessfully attempted to cut down or stop using the opioids or has a persistent desire to stop using.


	[image: Image] Time—The individual spends a lot of time obtaining opioids, getting money to buy opioids, using opioids, being under the influence of opioids and recovering from the effects of opioids.


	[image: Image] Interference with activities—The individual either gives up or reduces the amount of time involved in recreational activities, social activities and/or occupational activities.


	[image: Image] Harm to self—The individual continues to use opioids despite having a physical or psychological problem (e.g., depression) that is caused or made worse by the opioid use.




(Based on APA, 2004.)

Differential diagnosis of opioid dependence

It can be extremely difficult to diagnose opioid dependence in the context of a poorly treated chronic pain problem. These patients can meet the criteria without necessarily being addicted or requiring addiction treatment (see Section IV, Chapter 12, Chronic Pain). At best, the diagnosis is made prospectively, with the physician optimizing the medications, setting appropriate boundaries and observing the patient’s response. Factors that may alert the physician to an addiction are dependence on other non-opiates (such as cocaine or other stimulants), alcohol dependence and use of illicit opioids (such as heroin).

Prevalence and Consequences of Opioid Dependence

General-population surveys find a prevalence of opioid dependence of less than 1%. However, these surveys tend to miss people who are homeless or who do not have telephones.

The consequences of opioid dependence include not only direct health effects, such as the development of HIV or infective endocarditis due to the route of administration, overdose and respiratory arrest, but also social consequences, such as criminality. There are also associated consequences, such as family breakdown, loss or lack of employment and other health effects. The cost associated with an untreated heroin-dependent patient is calculated to be over $44,000 annually. (The annual social cost generated by 114 daily opiate users not currently in or seeking treatment for their addiction is calculated at over $5.086 million, mostly due to crime victimization (44.6%) and law enforcement (42.4%), followed by productivity losses (7.0%) and the use of health care (6.1%). (Social costs, 2000).) Therefore, this is a public health problem that requires a pragmatic approach to treatment.

Pharmacology of Opioids

OPIATES

Opioids are a pharmacological class of drugs that have morphine-like activity and bind to opioid receptors in the body. The naturally occurring compounds derived from opium are known as opiates. These include morphine and codeine, which were isolated and purified in 1806 and 1832 respectively. Opium’s abilities to relieve pain, cause drowsiness, relieve diarrhea and induce a pleasant dreamy state have been known and used for over 4,000 years.

Semisynthetics and synthetics

The isolation and purification of opiates led to the development of semi-synthetic and synthetic substances with morphine-like effects, which were developed in the course of efforts to find substances that could relieve pain without inducing withdrawal when discontinued. Semi-synthetic opioids include heroin (diacetylmorphine); synthetic opioids include oxycodone, meperidine, buprenorphine and methadone. Also included in this group are endogenous opioids, substances with morphine-like effects that are found in our bodies. These include the endorphins (the term is a contraction of “endogenous” and “morphine”), enkephalins and dynorphin.

The earliest semi-synthetics included diacetylmorphine, which was developed by Bayer in 1898 and given the brand name Heroin, and hydromorphone, developed in the early 1900s and now most commonly known by the brand name Dilaudid.

Among the earliest synthetics are meperidine and methadone (originally named Hoechst 10820), which were developed in Germany by IG Farbenindustrie in 1939 and 1941 respectively. After German patents were requisitioned by the allies following World War II, the formula for methadone was exploited by many companies, including Eli Lilly in the United States, which marketed it as a pain reliever under the brand name Dolophine (from the Latin word for pain, dolor).

In addition to those opioids already mentioned, the opioid group of medications also includes hydrocodone, oxycodone, diphenoxylate and dextromethorphan. Opioids are included in a variety of over-the-counter and prescribed medications widely available from pharmacies, including the following:

[image: Image] MS Contin (contains morphine)

[image: Image] Tylenol 1 to 4 (contains codeine)

[image: Image] Dilaudid (contains hydromorphone)

[image: Image] Demerol (contains meperidine)

[image: Image] Tussionex (contains hydrocodone)

[image: Image] Percodan (contains oxycodone)

[image: Image] Lomotil (contains diphenoxylate)

[image: Image] Benylin DM (contains dextromethorphan).

In Canada, medications containing diacetylmorphine (i.e., heroin) are illegal.

Opioid antagonists and agonist/antagonists

As their name suggests, opioid antagonists are substances that interact with opioid receptors to block the action of opioid drugs, preventing an opioid from producing its usual effect. Some antagonists, such as naloxone, are useful in the emergency treatment of individuals who have taken a potentially lethal overdose of an opioid. Another antagonist, naltrexone, has been used to “protect” individuals who were formerly physically dependent on opioids but are now drug-free. While they are taking naltrexone, these individuals will not experience opioid effects if they use an opioid.

Some drugs, such as pentazocine and buprenorphine, have both opioid agonist and antagonist properties—i.e., they have a combination of morphine-like and morphine-antagonizing properties. Such drugs are thought to react at the site of more than one type of receptor, exerting a different effect through each.

Mechanism of action of opioids

Opioids act by binding to endogenous opioid receptors in the peripheral and central nervous systems. Therefore they are used as analgesics, antitussives and acute anti-dyspneics for pulmonary edema. The psychoactive effects of opioids range from mild mood levelling to profound euphoria and a sense of inner peace. Autonomic effects include miosis, sweating, decreased gastrointestinal motility, constipation and urinary retention. The analgesic and psychoactive duration of action for heroin and most prescription opioids ranges from three to six hours. Sustained-release preparations (MS Contin and Kadian) induce analgesia for eight to 24 hours.

In general, the side effects of opioids (e.g., drowsiness and constipation) are due to their actions in the nervous system. The side effects are often acute, and many patients develop tolerance to the effects of opioids.

Tolerance

As described in Chapter 1, tolerance is the need for higher doses of a drug in order to achieve the same effect, or the reduction of the effect with use of the same dose over time. It is caused by changes in the number and sensitivity of receptors—changes that allow the body to compensate for a drug’s effect. This phenomenon occurs in all organ systems of the body. Opioid tolerance is of particular relevance in relation to the certain effects, as described below.

ANALGESIC EFFECTS

Tolerance to the analgesic effects of opioids develops very slowly, and patients taking opioid analgesics for chronic non-malignant pain are often able to remain on the same dose for months or even years. Therefore, patients who require frequent dose increases for uncontrolled pain may have opioid-non-responsive pain, they may be suffering from an underlying untreated pathology and/or they may have developed a substance dependence disorder.

PSYCHOACTIVE EFFECTS

Tolerance to the psychoactive effects of opioids develops quickly. This phenomenon, coupled with the short half-lives of most opioids, makes them prone to abuse. People who are seeking the mood-altering effects of opioids are driven to rapidly escalate their doses until they reach a daily amount that satisfies them; this amount varies from individual to individual.

GASTROINTESTINAL AND RESPIRATORY EFFECTS

Patients rarely develop significant tolerance to the effects of opioids on gastrointestinal motility. Substantial but incomplete tolerance to the respiratory-depressant effects of opioids develops over time. This makes opioid overdose particularly dangerous, especially in those with an already compromised respiratory drive due either to illness (e.g., chronic obstructive pulmonary disease [COPD]) or concurrent use of drugs from a different class with respiratory depressant effects (e.g., benzodiazpines, alcohol, barbiturates, etc.).

Risks of Opioid Use

Overdose

RICK FACTORS FOR OVERDOSE

[image: Image] A number of factors have been shown to contribute to the risk of overdose, including:

[image: Image] dose and potency of the opioid

[image: Image] parenteral administration

[image: Image] lack of tolerance to opioids (note that tolerance can decline significantly within three days of last use)

[image: Image] timing of administration (risk increases if opioid is taken shortly before onset of sleep)

[image: Image] setting of administration (risk increases if opioid is taken in unfamiliar surroundings)

[image: Image] lack of pain

[image: Image] use of other sedative or psychoactive drug

[image: Image] altered metabolism due to drug use or to renal or hepatic impairment age (risk is higher in the elderly)

[image: Image] cardiorespiratory illness.

SYMPTOMS OF OVERDOSE

Opioid overdose is characterized by decreased levels of consciousness, decreased respiratory rate, bradycardia and miosis. Sedation is the first sign of an overdose. The patient has pinpoint pupils, may be sweating and appears to be drowsy and “nodding off” (i.e., momentarily falling asleep), with slurred, drawling speech, ataxia and sometimes emotional lability. Later signs include coma, shallow breathing with a respiratory rate of less than 12 breaths per minute, bradycardia and cyanosis. Long-acting opioids, particularly methadone, can have a gradual, insidious onset of symptoms. Overdose is sometimes complicated by non-cardiogenic pulmonary edema.

Withdrawal from Opioids

The phenomenon of tolerance to a drug is physiological and leads to physical dependence on the drug. When the drug is suddenly stopped, the physiological adaptations do not disappear immediately. In the drug’s absence, they appear as withdrawal symptoms and signs, which are generally the opposite of the drug’s direct effects. Withdrawal symptoms can appear within a few hours to several days after discontinuation, depending primarily on the drug’s elimination half-life. Note that if a person experiences withdrawal, it does not necessarily mean that the person has a diagnosis of opioid dependence as defined in DSM-IV.

Withdrawal occurs not only with drugs of abuse but with any drug that can induce physiological tolerance (e.g., beta blockers, steroids such as cortisone and many antidepressants, especially SSRIs [selective serotonin reuptake inhibitors]). Sudden withdrawal from some drugs of abuse can be harmful or even fatal. Opioid withdrawal in adults is relatively safe; however, opioid withdrawal in neonates can be fatal.

All drugs of abuse, including opioids, release dopamine in the nucleus accumbens when they are taken acutely. This is thought to be the final common pathway for the experience of euphoria. With repeated administration over time, individuals develop tolerance to the euphorogenic effects; they may attempt to increase the dose or try to reset their tolerance levels by detoxifying off the drug for a short while. When levels of the drug in the brain fall, patients become dysphoric (the opposite of euphoric) and anxious, and crave the drug.

People who ingest, inject or inhale opioid agonists on a regular basis quickly develop signs of physical dependence, including tolerance and withdrawal. Over time, many individuals who are opioid dependent will continue to use drugs to relieve the discomfort of withdrawal more than for any associated euphoria.

Diagnosis of opioid withdrawal

The clinical criteria for the diagnosis of opioid withdrawal as described in the DSM-IV are presented in Table 2-2:

Table 2-2: DSM-IV Criteria for Opioid Withdrawal



	A. Either of the following occurs:



	[image: Image] cessation of (or reduction in) opioid use that has been heavy and prolonged (several weeks or longer); or



	[image: Image] administration of an opioid antagonist after a period of opioid use.



	B. Three (or more) of the following develop within several minutes to several days after Criterion A:



	[image: Image] dysphoric mood



	[image: Image] nausea or vomiting



	[image: Image] muscle aches



	[image: Image] lacrimation or rhinorrhea



	[image: Image] pupillary dilation, piloerection or sweating



	[image: Image] diarrhea



	[image: Image] yawning



	[image: Image] fever



	[image: Image] insomnia.



	C. The symptoms in Criterion B cause clinically significant distress or impairment in social, occupational or other important areas of functioning.



	D. The symptoms are not due to a general medical condition and are not better accounted for by another mental disorder.




(Based on APA, 2004.)

Time course of withdrawal

The time course of opioid withdrawal is related to the elimination half-life of the agonist being used by the patient. For agents with a short half-life, such as heroin, morphine, codeine or oxycodone, withdrawal begins within hours of the cessation or reduction in use of the drug.

The symptoms of withdrawal peak in intensity within two to three days after the last use, and largely resolve within five days; however, some people are symptomatic for up to 10 days after the last use. People with long-term psychological dependence on opioids may experience insomnia and dysphoria for months afterwards (Kanof et al., 1993), perhaps because of suppression of endogenous ligands (i.e., endorphins) or a structural derangement of the opioid receptor system (Dole, 1988; Kreek, 1987).

Signs and symptoms of withdrawal

PHYSICAL SYMPTOMS

Opioid withdrawal is characterized by flu-like symptoms, the most distinct of which are myalgias. The myalgias are described as diffuse muscle aches, cramps and an electric or “creepy-crawly” feeling. Other physical symptoms include nausea, abdominal cramps and chills.

OBJECTIVE SIGNS AND SYMPTOMS

Objective signs are generally not seen except on day two or three after abrupt withdrawal from large doses of opioids. The most common sign is restlessness: the patient is uncomfortable and may be huddled over and rocking or unable to sit quietly. Other signs include:

[image: Image] lacrimation

[image: Image] rhinorrhea and dilated pupils

[image: Image] abdominal tenderness

[image: Image] vomiting

[image: Image] diarrhea

[image: Image] tachycardia and hypertension (mild)

[image: Image] sweating

[image: Image] yawning

[image: Image] chills and piloerection (elicited by running a fingernail down the patient’s arm).

PSYCHOLOGICAL SYMPTOMS

Psychological symptoms of opioid withdrawal include:

[image: Image] insomnia (often severe and prolonged)

[image: Image] fatigue

[image: Image] anxiety and depression

[image: Image] drug craving.

Opioid withdrawal is frightening and unpleasant. Patients frequently cite withdrawal avoidance as their main reason for ongoing opioid use. Withdrawal from methadone, and probably other opioids, is associated with an organic mood syndrome. Depressed mood can occur in some patients at the end of their methadone dosing interval (Dyer et al., 2001).

Risks of opioid withdrawal

Unlike sedative withdrawal, opioid withdrawal is not accompanied by serious medical complications, except in pregnant women and neonates. The two major risks of withdrawal in non-pregnant patients are suicide and overdose.

SUICIDE

Withdrawal-associated dysphoria can lead to suicide, especially in patients who do not have access to opioids to relieve withdrawal symptoms (e.g., prison inmates).

OVERDOSE

Withdrawal is accompanied by a rapid loss of tolerance. Medically managed withdrawal actually increases the risk of overdose through this mechanism (Strang et al., 2003).

It is crucial to have a comprehensive treatment plan in place before undertaking a medically managed withdrawal from methadone, and to warn patients about the risk of overdose if they relapse.

IATROGENIC WITHDRAWAL

Withdrawal of especially severe intensity can also be precipitated abruptly by the administration of an opioid antagonist such as naloxone or naltrexone to a patient who is opioid dependent.

Overview of withdrawal management options

Treatment of withdrawal is a necessary first step for people for whom MMT is not appropriate, not desired or not available. Three commonly used therapies for opioid withdrawal in Canada are:

[image: Image] tapering doses of methadone

[image: Image] tapering doses of prescription opioids

[image: Image] clonidine.

Regardless of the treatment protocol, managed withdrawal alone usually does not result in long-term abstinence (Amato et al., 2004).

Furthermore, managed withdrawal significantly increases the risk of overdose on relapse. It should always be combined with enrolment in a drug rehabilitation program. Psychosocial support from friends and families is also extremely important to successful long-term recovery.

For more detail about opioid withdrawal management, see Section II, Chapter 6: Abstinence-Based Interventions for Opioid Withdrawal.
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Compulsion to use

“All 1 do is think about how | am going to score.
“No matter what | do, I cant get drugs out of my mind and |
feel | have to use and use a lot. Once | want to use, it is like
I'am on autopilot and | just have to use. I'll do anything to
get drugs.

Craving

“It's Like a physical drive or urge to use, | want it from the
pit of my stomach, | get sweaty just thinking about it. At
times, these urges come out of nowhere or | get them when |
meet my using buddies, pass the comer where my dealer
hangs out or when | am feeling down.”

(Based on ASAM, 2003)
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finding is unclear.

= One study showed that
abacavir increased methadone
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See also under have been reported. No for possible
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Paroxysmal Sweats
Observation:
0 no sweat visible
1 barely perceptible sweating, palms
moist
2
3
4 beads of sweat obvious on forehead
5
6
7 drenching sweats

Auditory Disturbances
Ask, “Are you more aware of sounds
around you? Are they harsh? Do they
frighten you? Are you hearing anything
that is disturbing to you? Are you hearing
things you know are ot there?”

Observation:

0 not present

1 very mild harshness or ability to
frighten

2 mild harshness or ability to frighten
3 moderate harshness or ability to
frighten

4 moderately severe hallucinations

5 severe hallucinations

6 extremely severe hallucinations

7 continuous hallucinations

Anxiety
sk, “Do you feel nervous?”
Observation
0 o anxiety, at ease
1 mildiy anxious
2
3
4 moderately anxious (or guarded, so
anxiety is inferred)
5
6
7 equivalent to acute panic states as
seen in severe delirium or acute
schizophrenic reactions

Visual Disturbances
‘Ask, “Does the light appear to be too
bright? Is its colour different? Does it
hurt your eyes? Are you seeing anything
that is disturbing to you? Are you seeing
things you know are not there?”

Observation
0 not present
1 very mild sensitivity
2 mild sensitivity
3 moderate sensitivity
4 moderately severe sensitivity
5 severe hallucinations
6 extremely severe hallucinations
7 continuous hallucinations
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Factor

Comments

Outcome of previous
abstinence-based
treatments

Patients who have repeatedly relapsed immediately
after discharge from abstinence-based treatment
programs should be considered for methadone
treatment. However, if they had prolonged periods of
abstinence following such programs, they might
consider trying again.

Patient preference

Many patients are convinced that methadone s the
best option for them. Others prefer to try abstinence
first.

‘Amount of opioids
used

Patients with chronic pain who are also dependent on
moderate doses of weak opioids such as codeine might
attempt “structured opioid therapy” first. In this
therapy, sustained-release opioids are dispensed daily
or several times per week by the pharmacy, and the
patient provides regular urine drug screens.
Structured opioid therapy is best for patients who
acquire opioids only from one physician, do not crush,
bite or inject their tablets, are not currently
dependent on other drugs and have a genuine source
of organic pain. Opioid-dependent patients who do
not meet these criteria should be referred for
abstinence-based or methadone treatment.

‘Age and duration of
use

‘Adolescents who have been abusing opioids for only a
few weeks or months might prefer abstinence-based
treatment. If methadone treatment is initiated,
tapering might be considered once the patient is
stable and has re-engaged in school and family life.
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Zidovudine (AZT) W

In a series of eight patients in
MMT, oral zidovudine levels
increased by 29% and
intravenous zidovudine levels
increased by 41%. This
interaction does not seem to
occur with buprenorphine.
Methadone inhibits zidovudine
glucuronidation and may
increase the formation of
zidovudine’s metabolite, which
is thought to produce anemia.

MMT patients may
be at increased risk
for zidovudine side
effects and toxicity,
including headache,
nausea and
vomiting. It is
important not to
confuse these side
effects with
methadone
withdrawal.

Monitor MMT
patients for
increased
zidovudine toxicity.
Reduce zidovudine
dose as necessary.
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At-risk drinking | Alcohol

dependence
Withdrawal none often
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Tolerance mild marked

Weekly consumption | above low-risk | 40-60 drinks per

guidelines week or more
Drinks fewer than 4 | often rarely

drinks day

Social noneormild | often severe
consequences’

Physical noneormild | often severe
consequences®

Socially stable usually often not.
Neglect of major no yes

responsibilities
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Disulfiram = Disulfiram may decrease
methadone metabolism. This
s not clinically significant.

Erythromycins M Erythromycins inhibit CYP3A4. @ Monitor for sedation

ncludng Theoretically, this may and other symptoms
leatomycln) increase methadone levels. of opioid toxicity.
The clinical importance is B Although no data are

unclear. currently available,

azithromycin (which
does not effect
CYP3A4) may be
considered as an
alternative.
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Ritonavir

W Ritonavir appears to reduce
methadone activity, possibly
by induction of enzymes other
than CYP3A4 or by affecting a
P-glycoprotein system
involved in access to the CNS,
resulting in decreased
methadone plasma levels.
“This interaction may be
dependent on the dose of
ritonavir.

m Previously it was predicted
that ritonavir would increase
methadone levels due to
inhibition of CYP3A4. Case
reports have shown the
opposite.

W The combination of ritonavir
and saquinavir i reported to
induce methadone
metabolism. One study
showid 5 37 decranss it

When combining
ritonavir and
saquinavir with
methadone, monitor
for symptoms of
withdrawal.
Methadone dose
adjustment may or
may not be needed.

Consider indinavir,
which does not
interact with
methadone, as an
alternative option
when appropriate.

Observe patients
taking a combination
of ritonavir and
lopinavir and
adjustmethadone
dose as necessary.
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Ethanol (acute W Acute high blood alcohol ® Observe patient for

use) concentrations reduce opioid toxicity and
methadone metabolism by overdose.

® For effects of chronic
alcohol intake, see
under Ethanol in
Table 4-1.

Fluconazole = Fluconazole inhibits CYP3A4. B Observe MAT patients
Respiratory depression has for opioid toxicity and
been reported in one patient reduce methadone
after two days of fluconazole dose as required. If
administration. appropriate, consider

B Ina series of 35 patients tervinatine twich
started on fluconazole, iy ey
increased methadone levels .
(35% increase in AUC) were. alternative antifungal
observed after 14 days of agent.
treatment. Patients reported
o symptoms and there were
no methadone dose
adjustments. Itraconazole
may affect methadone levels
in a similar manner.

® Fluoxetine is a weak inhibitor B Although the clinical

of CYP3A4. No adverse
consequences were reported
in a study of 44 MMT patients
initiated on fluoxetine.
Another study of nine MMT
patients showed a minimal
increase in methadone levels.

importance is
unclear, monitor for
increased methadone
effects and reduce
methadone dose if
needed.
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Case

Interpretation

Patient reports daily use of heroin
and the UDS is negative for opioids.

Patient may not be opioid dependent.

Patient reports heavy oxycodone
use but only codeine is present.

Patient may not be opioid dependent, or
may have a low level of opioid tolerance.
Should be initiated on a lower
methadone dose.

UDS s positive for benzodiazepines.

at a lower methadone dose.
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Interferon Ribavirin

B mild bone marrow suppression hemolytic anemia (dose

(anemia, leucopenia, dependent)
thrombocytopenia) u fatigue
insomnia, depression ® rash &pruritus
fatigue, irritability  nasal stuffiness
weight loss, anorexia = cough

alopecia
skin irritation at injection site
nausea, vomiting, diarrhea

fever, myalgia, flu-like symptoms,
headaches

(Wong & Lee, 2006)
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Symptoms

Feeling sick

Score

Stomach cramps

Muscle spasms or twitching

Feelings of coldness

Heart pounding

Muscular tension

Aches and pains

Yawning

Runny/watery eyes
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Nausea and Vomiting
sk, “Do you feel sick to your stomach?
Have you vomited?”

Observation:

0 no nausea and no vomiting

1

2

3

4 intermittent nausea with dry heaves

5

6

7 constant nausea, frequent dry heaves

and vomiting

Tremor
Arms extended and fingers spread apart

Observation:
0no tremor

Agitation
Observation:
0 normal activity
1 somewhat more than normal activity
2
3
4moderately fidgety and restless
5
6
7 paces back and forth during most of
the interview, or constantly thrashes
about

Tactile Disturbances
Ask, “Have you any itching, ‘pins and
needles’ sensations, burning or
numbness, or do you feel as if bugs are
crawling on your skin

1 not visible, but can be felt fingertip to | Observation:

fingertip
2

3

4 moderate with patient’s arms.
extended

5

6

7 severe, even with arms not extended

0 none

1 very mild itching, pins and needles,
burning or numbness

2 mild itching, pins and needles, burning
or numbness

3 moderate itching, pins and needles,
burning or numbness

4moderately severe hallucinations

5 severe hallucinations

6 extremely severe hallucinations

7 continuous hallucinations
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Saquinavir ® Nointeraction has been = When combining
reported to date. ritonavir and
saquinavir with
methadone, monitor
patient for symptoms
of withdrawal.
Methadone dose
adjustment may not

W The combination of ritonavir
and saquinavir i reported to
induce methadone
metabolism. One study
showed a 37% decrease in
AUC, but this was not

associated with any evidence be needed.
of opioid withdrawal

symptoms. Further study

suggests that the decrease in

AUC may be the result of

protein binding displacement.

Sartraline = A study involving 31 depressed B Watch for increased
T patients suggests that methadone effects
sertraline may produce a during the first six
modest increase in weeks after starting
methadone levels over the sertraline. Decrease
first six weeks of treatment, methadone dose if
with return to baseline after needed.

six weeks.

Urinary Alkalizers W Theoretically, urinary
alkalizers may increase renal
reabsorption of methadone
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St.John's Wort W This herb is reported to Monitor for
induce CYP3Ad isoenzyme symptoms of opioid
activity. In one report, of 4 withdrawal and
patients taking St. John's increase methadone
Wort, 2 reported symptoms dose if needed, or
suggestive of withdrawal. consider a prescribed

antidepressant.
ry Acidifiers ®Urinary acidifiers may The clinical

fsscorio a3 increase methadone importance is

igmio.C1s elimination, resulting in unclear.

iiinly reduced plasma methadone

potassiom concentrations and possible

prosonat opioid withdrawal symptoms

phosphate)
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Medication Findings

Clinical tips

Amitriptyli

There are reports of MMT
patients using amitriptyline to
enhance the psychoactive
effects of methadone

Benzodiazopines W
Seealso
Diazepam

All benzodiazepines can be
problematic for MMT patients
due to dependence liability
and the risk of overdose
related to additive toxicity.

Benzodiazepines may
contribute to deaths from
methadone toxicity by
increasing obstruction of the
Upper respiratory system.

Benzodiazepine dependence is
related to poor outcomes in
MMT.
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AUC?, but this was not
associated with any evidence
of opioid withdrawal
symptoms. Further study
suggests that the decrease in
AUC may be the result of
protein binding displacement.

= The combination of ritonavir
and lopinavir may decrease
methadone levels.

Somatostatin W There has been one report of M The clinical
a patient treated with importance is
methadone for pain who, unclear.

when started on somatostatin,
experienced a diminished
analgesic effect. The
somatostatin analog
octreotide may have a similar
effect.
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Ethanol (Chronic
Use)

Chronic use of alcohol can
enhance hepatic metabolism
of methadone through enzyme
induction.

Heavy users may experience
opioid withdrawal symptoms
after prolonged drinking. MMT
patients should be warned
about the effects of acute and
chronic alcohol intake.

For information on
acute use, see under
Ethanol in Table 4-2.

Lopinavir

‘The combination of ritonavir

and lopinavir may decrease
methadone levels.

Adjust methadone
dose if necessary.

Nelfinavir

In vitro, nelfinavir appears to
inhibit CYP3A4, but reports
indicate decreased levels of
methadone. In a study
involving 14 patients being
prescribed methadone, mean
methadone peak
concentration decreased by
43% and AUC decreased by
40%, yet none of the patients
reported withdrawal
symptoms or needed a dosage
adjustment.

Monitor MMT patients
for withdrawal
symptoms and adjust
methadone dose if
necessary.

Nevirapine

Nevirapine induces CYP3A4
metabolism. Symptoms of
methadone withdrawal have
been reported to occur 7 to
10 days after starting.
nevirapine.

Monitor MMT patients
for withdrawal
symptoms and adjust
methadone dose as
needed.
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Efavirenz

®  Efavirenz induces CYPA3A4
metabolism. In a series of 11
patients started on efavirenz,
nine described symptoms of
withdrawal necessitating dose
increases in the range of 15 to
30 mg.

m Symptoms of methadone
withdrawal are reported to
occur approximately 8 days
after starting efavirenz.

Be sure to distinguish
the neurological side
effects of efavirenz,
which occur during
the first five days of
treatment, from
methadone
withdrawal
symptoms, which
occur later.

Monitor for
withdrawal

symptoms and adjust
methadone dose
when indicated.
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Fluvoxamine ™ Fluvoxamine is a potent ®If fluvoxamine is

inhibitor of CYP3A4; it can started for patients in
also inhibit CYP1A2 and 'MMT, monitor
CYP2C19. This drug can carefully for opioid
increase methadone levels toxicity (e.g.,
(varying from 20 to 100%). In sedation, respiratory
one case report, an MMT depression) and
patient on a stable dose of decrease methadone
methadone (70 mg) was dose as needed.

started on fluvoxamine (100
mg per day) and then was
admitted to hospital after

three weeks with respiratory
depression.

Although there are no
studies comparing
them, if appropriate,
consider citalopram
or venlafaxine as
alternatives because
they have little or no
effect on CYP3A4.
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fever > 38.4 °C

frequent yawning (>3-4
times in 30 min.)

mottling

nasal stuffiness

sneezing (>3-4 in 30 min.)

nasal flaring

respiratory rate > 60 / min.

respiratory rate > 60 / min.
& retraction

TOTAL SCORE
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Laboratory evaluation
BC

Frequency

every 1,2, 4, 6, 8 weeks, then monthly

ALT, bilirubin, glucose, urinalysis  monthly

TSH, weight every 3 months
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Medication Findings

Clinical tips

Abacavir [

In a study of 19 patients in
MMT, there was a 34% decrease
in peak concentration of
abacavir and a 67% decrease in
time to reach peak abacavir
concentration, possibly because
of the effect of methadone on
gut motility. The clinical
importance is unclear.

One study showed that abacavir
increased methadone clearance
by 22%, which was not
considered clinically relevant
for most patients.

The combination of
abacavir and
methadone appears
to be safe.

Amprenavir [

Amprenavir may be less
effective in MMT patients
because of decreased plasma
concentrations. Co-
administration of methadone
and amprenavir resulted in a
30%, 27% and 25% decrease in
Serum aprenavir AUC, Crax and
Ciminy respectively.

Alternative anti-
retroviral therapy
may be considered.

Desipramine [l

It has been shown that plasma
concentration of desipramine
increases in patients taking
methadone. The possible
mechanism for this is reduced
hydroxylation of desipramine.

Monitor plasma
levels of
desipramine and
observe for
desipramine
toxicity. It may be
necessary to adjust
the desipramine
dose.
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Cimetidine. ™ Cimetidine is an inhibitor of ~ ® Consider ranitidine as
CYP3Ad and increases an alternative.
methadone levels. The
clinical importance is unclear

Ciprofioxacin W Ciprofloxacin is an inhibitor of ™ Monitor MMT patients
CYP3A4 metabolism. Profound  carefully for
sedation, confusion and symptoms of
respiratory distress (reversed methadone overdose.
by naloxone treatment) have Consider decreasing
been reported. methadone dose

while a patient is on
ciprofloxacin (and
increasing it
correspondingly when
ciprofloxacin is
discontinued.
Alternatively, cnosier
using another
antibiotic instead.

Clarithromycin W Clarithromycin inhibits = Monitor for sedation
CYP3A4. Theoretically, and other symptoms
clarithromycin may increase of opioid toxicity.
methadone levels. The
clinical importance is unclear.

Delavirdine B Delavirdine inhibits CYP3A4. ® Monitor for

Although there are no studies
to confirm this, methadone
levels may be increased.

methadone toxicity.
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Time interval between methadone Action
dosing and emesis

<15 minutes Replace full dose
15-30 minutes Replace 50% of dose
>30 minutes Do not replace dose

“Note: No pregnant woman or breastfeeding mother should be allowed to
experience opioid withdrawal.
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Phenytoin ® Phenytoin enhances hepatic M Consider other
microsomal enzyme treatment options if
metabolism of methacone. possible (valproic
When an MMT patient starts acid or gabapentin).
phenytoin, symptoms of ® ifa patient must be
ocaur shes s few/amyaof " maintained on bon
ol S plasma phenytoin and

o methadone, monitor
levels by 50% after three or
four days of treatment have aid dse e for
been reported. symptoms. Adjust
g methadone dose if
necessary when
starting, increasing,
decreasing or
stopping phenytoin.
Compliance with
phenytoin treatment
is important for
maintaining
therapeutic plasma
tevels of both
phenytoin and
methadone.

Primidons = Primidone is known to = Consider an
stimulate hepatic microsomal  alternative if
enzyme activity; this may possible.
result in decreased
methadone levels.

Rifabutin ® Rifabutin does not stimulate

microsomal enzymes.
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Criteria: The patient is clinically stable, has no
problematic drug use and has . . .

Number of take-home
doses

.. . been on methadone for at least 2 months

1

... received 1 take-home dose per week for at 2
least one month
... received 2 take-home doses per week forat 3
least one month
... received 3 take-home doses per week forat 4
least one month
... received 4 take-home doses per week forat 5
least one month
.. . received 5 take-home doses per week forat 6

least one month
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Ketoconazole

B Ketoconazole inhibits CYP3A4, B
it may decrease methadone
metabolism, resulting in
increased methadone effects.
‘Monitor MMT patients for
opioid intoxication (e.g.,
sedation or respiratory
depression) and decrease
methadone dose as necessary.

If appropriate,
consider the use of
terbinafine (does not
inhibit CYP3A4) as an
alternative treatment
option.

Nefazodone B Nefazodone is a potent B Monitor MMT patients
CYP3A4 inhibitor. It drug may for symptoms of
increase plasma levels of opioid intoxication
methadone. and decrease

methadone dose if
needed.

Paroxetine W Paroxetine is a potent CYP2D6 W Monitor MMT patients

inhibitor and a mild inhibitor
of CYP3Ad, CYP2C9 and
CYP2C19. In a series of 10
MMT patients, paroxetine (20
mg per day) significantly
increased methadone plasma
levels (from 32 to 83%).
Patients reported no
symptoms. The wide variation
may be the result of
differences in genetic
predisposition (i.e., extensive
versus poor metabolizers of
CYP2D6).

for symptoms of
opioid intoxication
and adjust
methadone dose as
needed.
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Didanosine Methadone decreased AUC for B An increase in
didanosine by 60% and Cru by didanosine dose
64%. The possible mechanism i may be indicated,
a delay in gastric motility or another
caused by methadone. formulation should
An enteric-coated didanosine be cansidered.
formulation did not appear to
be affected by methadone and
may not require a dose change.
Monoamine There are no reports of ® Use extreme
interactions with methadone. caution, or avoid
(MAOs, Non-selective MAOIs with combining MAOIs
including concurrent use of meperidine and oplolds.
Noclobemide. | resulted in death. Morphine-

Tranylcypromine)

MAOI interactions have been
less severe than meperidine-
MAOI interactions.

Nifedipine

Methadone can inhibit oxidation
of nifedipine in vitro, which
may result in greater-than-
expected nifedipine effects or
nifedipine toxicity. The clinical
significance is unclear.

Stavudine)

Decreased stavudine AUC of
18% and Crax of 39% have been
reported. The clinical
importance is unclear.
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Headache, Fullness in Head Orientation and Clouding of Sensorium

sk, “Does your head feel different? Ask, “What day is this? Where are you?
Does it feel like there is a band around | Who am 2"
your head?” Do ot rate for dizziness or | Observation
light-headedness. 0 oriented—knows date (and can do
Otherwise, rate severity. serial additions)

Observation 11is uncertain about date (or cannot o,
0 not present serial additions)
1 very mild 2 disoriented for date by no more than 2
2 mild calendar days
3 moderate 3 disoriented for date by more than 2
4 moderately severe calendar days
5 severe 4 disoriented for place and/or person

6 very severe
7 extremely severe
(Sullivan, Sykora et al., 1989; Reoux & Miller, 2000)
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Barbiturates M Enhanced methadone Monitor for
(phenobrbit, metabolism occurs via withdrawal
by CYP3A4. May result in symptoms and adjust
g methadone withdrawal methadone dose
symptoms when a barbiturate  accordingly when
is started in a patient starting or stopping
stabilized on methadone, and  barbiturates.
. consider alternatives
discontinued. to barbiturates.
Carbamazopine W Enhanced methadone When discontinuing
metabolism occurs via carbamazepine,
CYP3d. decrease methadone
= Enhanced hepatic metabolism  40s€ accordingly

of methadone may occur
when starting carbamazepine
inan MM patient. This can
result in withdrawal
symptoms, necessitating an
increase in methadone dose.

If appropriate,
consider the use of
valproic acid or
gab